Abstract-The doubly excited S-, P -resonance states of H − and the doubly-excited S-, P -, D-resonance states of He embedded in Debye plasma environments have been investigated for by calculating the density of resonance states using stabilization method. The ground states of H − and the bound excited states of He atom in plasmas for various Debye lengths have also been estimated in the framework of Rayleigh-Ritz variational method and by using a quasi-random process. Highly correlated wave functions have been used to represent the correlation effects between the charged particles. Some of our calculated results on the bound states and resonance states are highlighted in this paper and the detail results will be presented at the conference.
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The investigation on the effect of external environment on the atomic processes has gained considerable interest in recent years [1-15, references therein] with the renewed advancement in the experimental studies of highly charged ions, atomic systems. One may tentatively assume that the effects of charge neutral environments are due to plasma and may employ the Debye model to derive an effective screened Coulomb potential for the atomic system. The concept of Debye screening has been derived from the weakly coupled plasmas in which coupling constant are much smaller than 1. In the present work, we have investigated the ground states and 1 S e , 
where α i , β i , γ i are the non-linear variation parameters to be chosen by using a quasi-random process [16] , ω is a scaling constant, and P 12 is the permutation operator on the indices 1 and 2.
The stabilization method [17] [18] [19] that is a very simple and powerful method to extract resonance parameters has been used to calculate resonance energies, E r and widths, Γ. To obtain the ground state of H − and the bound excited-state energies (shown in 
where
is a Slater-type orbital, C's are the coefficient to be determined, A is the antisymmetization operator, Y is the two-body spherical harmonics, i, j and a, b refer to channel indices. The electronelectron correlation is included by considering pseudostates. For the 1, 3 Figures 1(a) and 3(a) ) by plotting E(ω) versus ω.
If there is a resonance at energy E, the stabilized or slowly decreasing energy levels will appear in the stabilization plateau. The resonance parameters have been estimated by calculating the density of states in the vicinity of the stabilized energies in the stabilization plateau and then fitted the calculated density of states using a Lorentzian form. To extract the resonance energy E r and the resonance width Γ, we calculate the density of resonance states for a single energy level using the formula,
where the index i is the i-th value for ω and the index n is for the n-th resonance. After calculating the density of resonance states ρ n (E) using formula (4), we fit it to the following Lorentzian form that yields resonance energy E r and a total width Γ, with
where y 0 is the baseline offset, A is the total area under the curve, E r is the center of the peak, and Γ denotes the full width of the peak of the curve at half height.
Varying the Debye length λ D from infinity to small values, different resonance parameters have been obtained for various Debye parameters. The lowest 1 S e and 1,3 P o resonances of H − , a total of three 1 S e , five 3 S e , nine 1,3 P o , seven 1 D e , two 3 D e of He atom below the n = 2 He + thresholds, and a total of five 1,3 P e , six 1, 3 D o resonances of He atom below the n = 3 He + thresholds have been estimated by calculating the density of states using stabilization method. The stabilization plots corresponding to λ D = 30 for the five 1 P e resonance states is presented in Figure 1 and the best fitting (least chi-square and the square of the correlation coefficient very close to 1) of the density of states for the lowest 1 P e resonance (as shown in Figure 1 Figure 3 (a) and the best fitting corresponding to 9th energy level using the Lorentzian form (5) is presented in Figure 3(b) . From the Figure 3(b) , we have obtained the resonance parameter (E r , Γ) as (−1.03160, 0.00447) Ryd. for the lowest 1 D e states corresponding to λ D = 15. We have also observed the effect of plasma with and without electron-electron screening for S-, P -states of H − and D e states of He. We have also calculated the bound meta-stable 1,3 P e and 1,3 D o states of He below the n = 2 He + thresholds. The detail results will be presented at the conference. In addition, the wavelengths for the photo-absorption of helium atom from its ground state to the 1 P o resonance states for different Debye lengths are will also be presented. We hope our findings will provide useful information to the research communities of atomic physics, plasma physics and astrophysics. 
ACKNOWLEDGMENT
The work is supported by the National Science Council of R.O.C..
